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floating debris; at noon of t h e  37th it became stationary, hav- 
ing reached a point two feet and eight-tenths above the dmger 
line; on the 288th it begnu to fall slowly. 

Reports from Montreal, Quebec, ou the 23d, stated tliat the 
Saint Lawrence river had risen oue foot and three inches dur- 
ing the preceding twenty-four hours and that tlie bnsemeuts of' 
many buildings ou the lower streets were floocled. A large 
part of the village of La Prairie was inundated. The village 
of Saint Gabriel, near Quebec, was submerged in maug places 
to depths of from six to eight feet. On tbe 39th it was reported 
that the damage caused by the freshet a t  Moutreitl WRS esti- 
mated at $10O,ooO. 

Fort Edward, New Yorli, 24th : about thirty feet of the dam 
aerofls the Hudson river at this place has been carried awity ; 
the water reached the highest point tlmt has been known here 
for fifteen years. 

Saint John, New Brunswick, 97th : a destructire tkesliet lias 
occiirred it1 the Saint Johii river; inany bridges lime beeu 
washed away and extensive washouts have occurred aloug the 
railroad froni Woodstock to Prexque Isle. 

Indianola, Texat3, 13th, Xst, 23cl,24th. 
New London, Connecticut, 36th. 

New River Inlet, North Carolina, 30th, 31st, 33d. 

HIGH TIDES. 

LOW TIDES. 

VERIFICATlONB. 
INDICATIONS. 

The detailed comparison of the tri-daily indications for 
April, 1885, with the telegraphic reports for the succeeding 
twenty-four hours, shows the general werage percentage of 
verifications to be 83.36 per cent. The percentages for the four 
elementt3 are : Weather, 87.42; direction of t-he wind, 79.07; 
temperature, 79.83 ; barometer, 88.46 per cent. By geograph- 
ical districts, they are: For New England, 81.16; middle At- 
lantic states, 85.57; south Atalantic states, 83.13 ; eastern 
Gulf states, 83.56 ; western Gulf states, 84.71 ; lower lake 
region, 80.96; upper lake region, 80.98; Ohio vallej and Ten- 
nessee, 85.96; upper Mississippi valley, 85.04 ; Missouri valley, 
82.09; north Pacific coast region, 84.30: middle Pacific coiwt 
region, 78.16; south Pacific coast region, 86.60. There were 
forty-six omissions to predict out of' 3,753, or 1.33 per cent. 
Of the 3,707 predictious that bare been macle, eighty-five, 
or 9.39 per rant., are considered to have entirely failed; one 
hundred and thirty-nine, or 3.76 per cent., were one-fourth 
verified; five hundred and forty-two, or 14.62 per cent., 
were one-half verified; six hundred and forty-one, or 17.2% 
per cent., were three-fourth8 verified; 3,300, or 63.05 per cent., 
were fully verified, so far as cttn be ascertained from the  tri- 
daily reports. 

Diiring April, 1885, one huudred and eigli ty-three cautionary 
signals were ordered. Of these, one hundred and forty-nine, 
or 81.42 per cent., were justified by winds of twenty-five miles 
or more per hour at or within oue hnuclred miles of the station. 
Thirty-seven oE-shore signals were ordered, of which uumber, 
twenty-nine, or 78.38 per cent., were fully justified both m 
to direction and velocity ; thirty-four, or 91.89 per cent.? were 
justified as to direction; and thirty-two, or 86.49 per cent., 
were justified as to velocity. Two hnudred and twenty signals 
of d l  kinds were ordered, one hundred and seventy-eight, or 
80.9 per cent., being fully justified. These do not include Rig- 
nals ordered a t  display stations where the velocity of the 
wind is only estimated. Of the above cautionary off-shore 
signals, twenty-six were changed from cautionary. Five sig- 
nals were ordered late. I n  ninety-three cases, winds of 
twenty-fire miles or more per hoar were reported for which 
no signals were ordered. 

CAUTIONARY STGNALS. 

COLD-WAVE SIGNALS. 
During April, 1885, there were seventpsiu cold-wave signals 

- 

I 

__ -- 
ordered, o l  which uumber sixty-six, or 86.8 per cent., were jus- 
tified. 

The following extract irJ froin the April report of the "Ala- 
bama Weather Service," under direction of Prof. P. E. Mell, jr. : 

Since the last bullerin was issued the Northeastern railroad of Georgia 
and the division crf tlie East Tennessee, Virginia and Georgia railroad system. 
extending from Ilome, Georgia, to Selma. Alabama, have been added to the 
service ; on the latter road the signals are exposed on the trains and not at 
the st*tions, as a t  other points in  the state. Besides the roads mentioned. 
stcctions along the Western, the South and North, the Mobile and Girard. the 
Montgomery and Mobile, Atlanta and West Point, and the Georgia Pacific 
railroads have furnished reports which show the verification of predictions 
to be, for the whole state, 92 per cent. for temperature and 91 per cent. for 
weather. 

TEiUPEBATURE OF WATER. 
The following table shows the highest and lowest tempera- 

tures of water observed at tlie several stations; tlie monthly 
ranges of water temperatiire ; end t h e  mean temperature of 
the air at the statioii. Observatlions were interrupted by ice 
during the month as follows: Grand Haven, Michigan, from 
1st to 4th; Toledo, Ohio, from 1st to 5th; Detroit, Michigan 
and Sanrlusky, Ohio. from 1st to 6th; Cleveland, Ohio, from 
Ish to 11th; Buffalo, New York aut1 Milwaukee, Wisconein, 
from 1st to 18th; Alpena, Michigan, froin 1st to 20th; De- 
troit, Micliigau, on 3lst atid 35d; Duluth, Minnesota, fmm 1st 
to 38th ; Escauaba and Mackinaw City, Michigan, throughout 
tlie month. 

RAILWAY WEATHER BIGNALS. 

'I'rmpelnfrcre of wnler for April, W85. 
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Observatioiia Interrupted by ice- text. 

ATMOSPEIERIC ELECTRICITY. 
AURORAS. 

Auroral displays were uot numerous during April, 1885. 
The principal and most extensively observed display wm that 
of the  7-8th ; i t  was reported frotn stations in the north Paci- 
fic coast region, t h e  extreme northwest, Mississippi and Mis- 
souri valleys, and in northern Maine. This display waa not 
noticed in the lake districts, owing probably to the cloudiness 
which prevailed in that region. 
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Toble of mbaellaneour meteorological datu f o r  April, IWi-Xignal Seraice obseraatim. 
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The following reports referring t.0 the display of the 7-8th7 
are m e n :  

7th.-E&stport, Maine : a brilliant auroral arch formed at 
9.15 p. m., the display continuing until early morning of the 
8th. A few streamers were observed between 13.15 and 1.00 
a. m. 

7th.-Saint Vincent, Minnesota: an aurora was observed a t  
9.50 p. m. extending from 16B0 to 250°.a,zimuth ; it consisted 
at first in a.poorly-defined arch of Bo altitude, which, a t  11 p. 
m., disappeared, when bright streamers shot upwards ; the diN- 
play continued until 3.25 a. m. of t h e  8th. 

7th.-Moorhead, Minnesota : a fa.iiit aurora, with strea,mers, 
was observed in the northern sky from 10 p. 111. until miduight. 

7th.-Bismarck, Dakota : brilliant auroral streamers el)- 
yea.md at 9.30 p. ni. on tlie northwestern horizon and esteuded 
to the zenith; a t  10 p. m. tlie whole of the northern sky was 
covered with a brilliaut sheet of light, except a dark segment 
rising 5 O  above tlie horizon. The display ended at 4 a. IU. of 
tlie 8th ; no streamers were observed after inidnight. 

7th.-Fort Totten , Dakota : an aiirora W ~ N  observed i n  tlie 
north, dti tude 2Bo, azimuth 1YO0, i t  consisted of a pale light 
resembling tm'ilight la.sting from 9.30 1). m. until early morning 
of the Stli, 110 arch or beams were risible. 

7th.-Sa.irit Paul, Minnesota : a faint anroral arch, estend- 
ing over 35O of the sky, was visible'at 11.05 p. m.; a t  11.20 1). 
IU. the arch became brighter and a dark, slate-colored segment 
appeared beneath it. The altitude of the arch was ambout 25O; 
the display remained visible ;it midnight. 

7th.-La Crosse, Wisconsin : an aurora was observed at 9.30 
y. m.; it consisted iu slender, luininious beanis rising to vari- 
ous heights not exceeding 30O ; the display cont,inued until 2.15 
a. m. of the 8th. 

7th.-Hurou, Dakota : a faiut anrora, in tlie f i rm of an arch, 
was visible from 10.15 11. in. uutil after midnight. 

7th.-Spokane Falls, Washington Territory : an aurora was 
observed from 11.30 1). in. of t,lie 7th until 4 a,. in. of the 8th ; 
it appeared a.s a bright light, the limit  of which WRR poorly 
defined ; altitude about 95O ; azimuth about 45O ; there were no 
s treiamers. 

7th.-Port Angeles, Washington Territory : it i i  aurortt was 
observed at 11 p. m.; the dark segment was well-defined aud 
extended to a height of loo above tlie horizon. A low arch of' 
yellowish color extended from 15O west of north to about 50O 
east of north; tlie apex of tlie arch was in the directiou of the 
ms.gnetic pole ; fitiut streaiuers were also observed. 

7th.-Pysht, Washington Territory : ail aurora WRY observed 
at 9 p. m.; i t  consisted of a pale light above a dark base; the 
display ended a.t 10 11. m. 

7th.-Tntoosh Island, Washington Territory : :HI aurora wa.s 
observed from 18.05 to 2.10 :I. m. of the 8th ; i t  consisted of an 
arch of bluish light, extending over 45O of the horizou and 
to ILU altitude of a,bout 30° ; i t  was clearly defined, with it dark 
segment beneath. 

7th.-Cresco, Iowa : fiiint auroral l ight in the uorth-north- 
east a t  9.30 p. m. 

7th.-Prairie du Chien, Wisconsiu : a bright auroral arch nf 
about 95O altitude was visible from 10 p. m. until 3 a. in. of 
the 8th. 

7th.-Chester, Minnesota : from 10 11. m. until midnight; 
Independence, Iowa, Northfield, Minnesota, Madison, Wiscon- 
sin, at 10 p. m. 

Auroral displays were reported on other dates as follows : 
3-4th.-Wauseon7 Ohio, Paint. 
6th.--Saint Vincent, Minnesota, faint auroral light in the 

8th.-Embarras, Wisconsin, and Manchester, Iowa. 
9th.-Tiflin, Ohio, a t  9 p. m. 
10th.-Saint Vincent, Minnesota, from 10.26 to 11.40 p. m., 

faiut, uarrow belt of white light. 
12th.-Saint Vincent, Minnesota, a t  9 p. m., continuing 

throughout the night; irregular arch of pale, whitish color with 
a few rays shootiug up a t  intervals; it extended from l l O o  to 

north at 10 p. m. 

250° a.zimuth. Mouticello, Iowa, aurora obseivid at  9 p. m.; 
no streamers were visible. 

13th.--Escanaba, Michigan, at 9.11 to 1.1.25 1). m., faint. 
Manistique, Michigan, a.t 8.10 p.m. Blackwell, North Cerolina, 
faint, 

14th.-Portland, Maine, faint tiuroritl arch froni 10.30 p. UI. 
until after midnight. Eastport, Maine, auroral arch from 10 
p. m. until 1.15 a. in. of the  15th; it was of a straw color and 
about 90° altitude. GsNliner, Maine, an aurora was risible 
from 10 p. m. until moruing; it consisted of shootiug beams 
above a low arch, mitl i  rla.rk cloud below; the display was 
brighter a t  3.15 a. in. of the 15th. Ca,mbridge? Massachusetts, 
H low auroral arch was risible a t  10.30 1). m., and l i 1 . h  a cla.rk 
cloiitl a l ~ p e a , ~ ~ l  below the wch. 

15th.-Mn11liiltte11, Kaiis(ts, from 2 a. m. until cla.ylight. 
2Oth.-Phil:~delplii:i~, Pemsylvitnia, a bright anmral arch 

reacliing ;tu altitude of 15O, was observed in the northwest a t  
3 a. m.; it continued until daybrea,k. Siriiilar displitj-s were 
observed on the Xst and 22t.l. 

27th.-Moorhead, Minnesota., a faint aurora was observed 
from 10.30 p. 111. until midnight. Fort Totten, Dakota, shoot- 
ing beams of jellowisli light were observed i n  the northern 
sky from 10 t,o 11.50 1). m. Tatoosli Islnud, Waaliingtou Ter- 
ritory, ail mrora WM observed at 7 a. m, (3.61 loml time) es- 
t.ending over 30O of the horizon and to a considerable altitude; 
the lower part of the light was of a deep red color, changing 
gfitdnelly to R fiiiut white a,t the upper limit; ocmsional 
streamers were oSservec1. 

Fort Sully, Dak0t.a : tlie telegraph line between this place 
tind Bismarck wais sensibly i\flected by atmospheric electricity 
ou t.lie 311. 

Fort Assinaboiue, Montana, 15th : atmospheric electricity 
interrupted telegritphic colnlnuuication from 12.01 to 1.50 p. m. 

Punia, Arizona, 19th : during a gale 011 t h i s  date the atmos- 
phere was highly charged with electricity. The telephone 
bells r u g  cousta,utly and long flashes were emitted from the 
w i  tcli board. 
Xr. T. V. Mnnson, of Denison, Grayson county, Texaa, ha.9 

rendered an interesting accouut of a display of atmospheric 
electricity which mas observed near that place between 9 p. 
m. on the 29th and 2 a. m. on the  30th. The accompanying 
illust,ratiori is as given by the observer without correctiug the 
apprent  discrepaucies, HR there wits no time for the author to 
revise the sitme. 

The following is a description of tlie phenomeuon given as 
nearly M possible in the la.nguage of the observer: '(My resi- 
deuce stands on the south bluff of Red river aiid commands a 
view wlricli extends from thirty to tifty miles into Indian Terri- 
tory; at uoon on tile 2%h, the weather having been cloudy and 
hazy with little wind, a brisk breeze sprnng up, blowing at  the 
rate of ten or twelve miles per hoar from tlie southeast and con- 
tinued until G p. in. when i t  abated somewlint; occasional flashes 
of lightning mere observed from cumulus clouds in the south- 
east, north and northwest, which moved in a northeasterly di- 
ection. The whole day the main clouds had been moving in 
hrokeu masses towards the northeast and above them were 
light feathery, spraylike clouds drifting in the opposite direc- 
tion. Toward evening the cloiicls, moving to tlie northeast, 
gathered into long lines of the eumulo-stratus kind with belts 
of clear sky between. 

At 0 11. ni. I iioticed, beyond the boundary of Indian Terri- 
tory, a heavy clond, subtending a right angle from m j  point 
of view, the head of the cloud in the north-northeast being 
about thirty or thirty-five, and the rear in tlie northwest about 
twenty or twenty-five miles from my place of observation, as 
near as I could estimate. 

The cloud was about from thirty-five to forty miles in length, 
with a depth of at least one mile, and moved et the rate of 
eight or ten miles an hour. 

The following is an illustration of the cloud as I observed it 
from 9 to 10 1). m. : 

ELECTRICAL PHENOMENA. 
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At thc points marked a aud b, but at no other place, 
rapid hashes of lightuiug, with now and theii a, bolt toward 
the earth, were playing; :it cj elf  c l f f  snd c l l l f ,  the gray region 
between t h e  cloud and the earth and which was evidently the 
region of falling rain, cw shown by the flashes of lightning, the 
strange phenomenon occnrred. This region, for breritfcl sake, 
I will designate 'rain-region.' 

At intervals of from one to two minutes (the lightning a.t a 
and b increasing from beginning to close of each interral) the 
entire rain-region would glow with a hint white light for 
about one or two seconds, rarely longer, in appearance similar 
to the auroral light. This light seemed to spring up at of first, 
and, getting brighter while running to c f f f f ,  cease suddenly; 
immediately afterward the lightning a t  a and b would be least 
vigorous. The phenomenon continued to repeat itself during 
the hour that I observed the cloud; at first I supposed i t  to Be 
a kind of sheet-lightning, but afterward, when watching it 
intently, I could Ree no signs of lightuing proper, only a stead- 
i l s  increasing glow, which would remain along the entire rain- 
region for a wcond or two and theu ceaRe more suddeulF tIia,n 
it came. 

There were no streaks or flashes of lightning riiiiniiig t,hroiigh 
the cloud, which seemed to have' a uniform density throiigh- 
out its length from a to b, nud this glow conlcl not have been 
the reflected light; from the Barnslies which occurred at eit,her 
end of the cloud, as I carefully noted that the brightest flashes 
produced no such effect. Had the glow been reflected light, 
it would have been in flashes like the flash producing it. 

At  2 a. in. on the 30th, I observed in the west and uortli au 
inky. black cloud rapidly approaching from that direction in 
one long line rlccompanied by thunder and gtrong wind and 
followed by but little hail and little rain of large drops." 

THUNDER-STORMS. 
Thunder-Rtorms occurred in the various districts on the fol- 

Neia England.-2d, 3d, 4th, 6th, Yth, 26th, 2Sth, B t h ,  
Middle Atkntic 8tate8.-3d, 5th, Sth, l l th ,  13th, 16th, 30t,h, 

lowing dates ; 

24th to 29th. 

17th, lath, 27th to 30th. 
hul ls  Atlantic 8t&8.--3d, 8th, 9th, loth, 13th, 13th, 16th, 

FbriQapeninstbla.-lst to loth, 13th, 17tI1, lSth, 19th,3dth,30th. 
Eastern Guv8tates.-2cl, 3d, 7th, 8th, 17th, 24th, 27th, 30th. 
Western Gdf 8tate8.-3d, 3d, 5th, 6th, 7th, 9th, l l t h ,  14th 

Rio Grande vally.-l2th, 16th, 17th, lSth, 24t11, 35th. 
l1ennes8es.-3d, 3d, 7th, 9th, lSth, 16th, l?th, 35th, 3i(th, 30th. 
Ohio valleg(.-!2d, 5th to 8th, loth, 15th to lath, 25th, 26tli, 

to 36th, 28th: 29t11,Mth. 

28th, 30th. 

Lot-oer lake region.-%l to 6th, 7th. 17th, 35th, 36th, SBth, 

Upper lake region.-lst, 3d, 6th, 7th, 17th,20th, 25th, Xth, 

Extreme north~oest.-6th, l l th ,  15th, A 7th, l a th ,  31st, 22d, 

Upper IliiesissSppi valley.-lst, 2d, 6th, 7tb, loth, 12th, 15th, 

29th. 

3Ytll. 

34th. 

16th. 17th. 20th. 21st. 22d. 96th. 26th. 28th. 30th. 
Mbso?~v< vall&y.-lst, 3d, 3d,' 5th to 8th, loth, l l th,  l f t h ,  

14th to 30th. 
Northern 8lOpe.-%h, 18tl1, 3 l R t ,  N t h ,  39th. 
Middle slq~e.-lst to 6th,8th, 13th, 14th, 15th, l s th  to 21st, 

Southern 8bpe.-lst,, 5th, lltli, 13th. l4th, 17th, 19th to  22d, 

8outhern plateau.3c1, PAth to 15th, 18th, 26th, 30th. 
Middle plateau.-lst, dth, 13th, 14t11, %th, B t h ,  30th. 
Pu'ortlevw platcau.--Bois6 City, Idaho, 12th, 27th. 
North Pclcijc coast region.-Roseburg, Oregon, 2d, 11 th ; 

Bfiddle Pacifle coctat region.-3d, 4th, 7th to 12th, 15th,19th, 

South Pa&@ coast region.-San Diego, California, 13th; Loa 

24th, 27th, %th, 89th. 

39th. 

Eola, Oregon, 13th. 

36th, 30th. 

Angeles and Cahuenga valley, California, 27th. 
OPTICAL PHENOMENA. 

SOLAR HALOS. 
Solar halos were observed in the various state8 and territo- 

Arizoiia.-25th. 
Arkamm.-lst, 5th, Gth, loth, 16th, 18th, 33~1, %th, Bth,  

California.-lst, 3d, 5th, 6th, 9th, l l th ,  lath, 18th, 33d, 24th, 

Comecticut.-lst, 7th. 
Dakota.-4th, 8th, l l th,  Slat, 33d, 24th. 

Florida.-4th, lSth, 13th, 15th, 17th, SOth, 21st, 32d, 35th, 30th. 
Beorgia.-4tli, 6th, 32d, 39th. 30th. 
Illinois.-lst, 6th, 8th, 9th. l l t h ,  ZOth, 37tb, 29th. 
Indiatm-lst, 9th, 31st, 23d. 
Io?cn.-8th, l l th ,  E t h ,  %th, 35th, Yth,  %th, 99th. 
Karnas.-%h, 16th, 2Oth, 26th, 27th. 
Louisiatia.--lst, 35th. 
Yrai?ie.-lOth, 26th. 
Maylnnd.-l'Ith, 18th. 
Ma88n~hu8etti?.-'itb. 9th. llth. 15th. 28th. 

ries as follows : 

30th. 

35th. 

.&triCt of Coltbdia.-ll'ith, 30th. 

Michyan.-lst, 4th; 5th; 9th; 10th; l4th, 16th, 17th. 18th, 
25th, !!6th, 37th. 


